Tissue injury during a critical period of early life can facilitate spontaneous glutamatergic transmission within developing pain circuits in the superficial dorsal horn (SDH) of the spinal cord. However, the extent to which neonatal tissue damage strengthens nociceptive synaptic input to specific subpopulations of SDH neurons, as well as the mechanisms underlying this distinct form of synaptic plasticity, remains unclear. Here we use in vitro whole-cell patch clamp recordings from rodent spinal cord slices to demonstrate that neonatal surgical injury selectively potentiates high-threshold primary afferent input to immature lamina II neurons. In addition, the increase in the frequency of miniature excitatory postsynaptic currents after hindpaw incision was prevented by neonatal capsaicin treatment, suggesting that early tissue injury enhances glutamate release from nociceptive synapses. This occurs in a widespread manner within the developing SDH, as incision elevated miniature excitatory postsynaptic current frequency in both GABAergic and presumed glutamatergic lamina II neurons of Gad-GFP transgenic mice. The administration of exogenous nerve growth factor into the rat hindpaw mimicked the effects of early tissue damage on excitatory synaptic function, while blocking trkA receptors in vivo abolished the changes in both spontaneous and primary afferent-evoked glutamatergic transmission following incision. These findings illustrate that neonatal tissue damage can alter the gain of developing pain pathways by activating nerve growth factor-dependent signaling cascades, which modify synaptic efficacy at the first site of nociceptive processing within the central nervous system. Ó
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Introduction
Infants treated in neonatal intensive care units routinely experience tissue damage as a consequence of essential surgical and procedural interventions [3, 50, 52] , which can evoke modality-specific cortical responses [51] and pain hypersensitivity [5, 20, 53] . However, the clinical management of pain in this population remains inadequate [1] . The design of new, evidence-based approaches to relieving pediatric pain is hampered by an incomplete understanding of how immature nociceptive circuits in the central nervous system (CNS) respond to tissue damage at a cellular and molecular level.
The experience-dependent maturation of the nociceptive withdrawal reflex in humans [4] and rodents [23, 56] illustrates that pain networks in the CNS remain highly plastic during the neonatal period. It is also clear that the functional organization of the spinal superficial dorsal horn (SDH), which represents the first site of synaptic integration within the pain pathway, undergoes marked changes during early life [18] . For example, nociceptive primary afferent projections to the rat SDH progressively strengthen during the first 10 postnatal days [6, 19] . This raises the possibility that tissue damage incurred during this sensitive period can enhance nociceptive synaptic input to the developing SDH, either by modulating the excitability of the primary afferents [28] to promote activity-dependent synaptogenesis [26] , or by increasing the availability of neurotrophic factors known to influence the growth of sensory fibers within the spinal cord [36] . In fact, anatomical studies show that peripheral inflammation in the neonate leads to an expansion in nociceptive projections to the dorsal horn [44, 57] . However, it remains unclear if this results in an altered efficacy of nociceptive synapses within the SDH.
Early tissue damage does evoke an activity-dependent facilitation of spontaneous glutamatergic transmission within the developing SDH [30, 31] . While the available evidence points to an elevated glutamate release under pathological conditions, the potential source of this glutamate remains unknown, as immature lamina II neurons receive synaptic inputs from both low-threshold and high-threshold primary afferents [38, 40] 
